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Stem Cell Research (2010) 4, 1–2EDITORIALIn this issue...It has been suggested that tumorigenesis may be
regulated by maintaining the balance between asymmetric
and symmetric cell division in cancer stem cells. In their
review, Lessons from development: A role for asymmetric
stem cell division in cancer, Anne Powell and colleagues
from the Oregon Health & Science University discuss known
tumor suppressors with established roles in asymmetric stem
cell division, that are also lost or mutated in human cancers.
Mutations in these tumor suppressors indicate mechanisms
by which cancer stem cells can hyperproliferate and offer a
new focus for understanding cancer biology.
In addition to ethical issues concerning the permissibility
of deriving stem cells from human embryos, the question of
whether experiments involving manipulation of cells in this
domain should be constrained by species boundaries between
the human and the nonhuman animals has arisen. In their
communication entitled The changing landscape of human–
animal chimera research: A Canadian regulatory perspec-
tive, Sylvie Bordet and colleagues discuss the current
regulation scheme for human–animal chimeras in Canada,
with emphasis on its implications for stem cell research.
In the light of recent studies suggesting that endothelial
cells are a critical component of the normal hematopoietic
microenvironment, Bei Li and colleagues from the laboratory
of William Fleming sought to determine whether primary
endothelial cells had the capacity to repair damaged
hematopoietic stem cells. In their paper, Endothelial cells
mediate the regeneration of hematopoietic stem cells,
they show that the transplantation of small numbers of CD31+
microvascular endothelial cells isolated from the brain or
lung restored hematopoiesis of host origin following lethal
irradiation. These findings suggest a potential therapeutic
role for microvascular endothelial cells in the self-renewal
and repair of adult hematopoietic stem cells.
While human embryonic stem cells (hESCs) are predis-
posed toward aneuploidies of chromosomes 12, 17, 20, and
X, rendering them susceptible to transformation, the specific
genes expressed are not yet known. Ahmi Ben-Yehudah and
colleagues from the laboratory of Gerald Schatten, in their
paper Pluripotency genes overexpressed in primate
embryonic stem cells are localized on homologues of
human chromosomes 16, 17, 19, and X, identify the genes
overexpressed in pluripotent rhesus ESCs (nhpESCs) and
compare them both to their genetically identical differen-doi:10.1016/j.scr.2009.11.003tiated progeny (teratoma fibroblasts) and to genetically
related differentiated parental skin fibroblasts. They report
that some of those overexpressed genes in nhpESCs cluster
preferentially on rhesus chromosome homologues of human
chromosomes 17, 19, 16, and X. They identified twenty over-
and underexpressed pluripotency modulators, confirming
the importance of chromosome 17 and X regions in
pluripotency and suggesting specific candidates for targeting
differentiation and transformation decisions.
The Hedgehog signaling pathway plays a key role in
organogenesis and differentiation and is also involved in the
proliferation and cell-fate specification of neural stem cells
and neural crest stem cells. In their study entitled Role of
Sonic hedgehog signaling and the expression of its
components in human embryonic stem cells, Selena
Meiyun Wua and colleagues from the laboratory of Ken
Chan, have examined the role of SHH during hESC self-
renewal and differentiation. Although SHH played a minimal
part in maintaining pluripotency in undifferentiated hESC,
the SHH pathway was highly activated during differentiation
with retinoic acid. Addition of exogenous SHH to differen-
tiating hESC increased the expression of Nestin, SOX1, MAP2,
MSI1, and MSX1, suggesting that SHH signaling was important
during hESC differentiation toward the neuroectodermal
lineage.
In their paper Modeling the evolution of culture-
adapted human embryonic stem cells, Victor Olariu and
colleagues from Peter Andrews' laboratory have con-
structed a Monte Carlo simulation model to predict how
changes in population size, mutation rate, and selection
pressure can influence the appearance and spread of mutant
ES cells. This simulation highlights the effect of population
size, suggesting that the maintenance of cells in small
populations reduces the likelihood that abnormal cultures
will develop.
In their paper, Immune evasion by neocartilage-derived
chondrocytes: implications for biologic repair of joint
articular cartilage, Adkisson and colleagues address the
problem that adult articular cartilage is unable to effectively
repair itself through the development of a tissue engineering
strategy to produce a living neocartilage graft. Bioengi-
neered neocartilage survived allogeneic and xenogeneic
transplantation, although the mechanism underlying trans-
plant tolerance remains poorly understood. The authors
2 EDITORIALshow that neocartilage-derived chondrocytes do not stimu-
late allogeneic T cells in vitro, and they suppress the
proliferation of activated T cells, associated with chondro-
cyte expression of multiple negative regulators of immune
responses. Thus, the survival of transplanted bioengineered
neocartilage may depend on both passive and active
mechanisms of immune evasion.
In their study Early first trimester human embryonic
cardiac Islet-1 progenitor cells and cardiomyocytes:
immunohistochemical and electrophysiological character-
ization, Rami Genead and colleagues form the Karolinksa
Institute have characterised the distribution, proliferation,
and differentiation of Islet-1+(Isl1+) progenitor cells in theearly first trimester human embryonic heart. In hearts of
gestational week 5 to 10 Isl1+cells were identified and mainly
clustered in the outflow tract and to a lesser extent in the
atria and in the right ventricle. Cultures derived from the
digested embryonic heart developed into spontaneously
beating cardiospheres, which could be frozen, thawed, and
recultured to beating cardiospheres. In a multielectrode
array system, the beating cardiospheres were responsive to
adrenergic stimulation and exhibited rate-dependent action
potential duration.
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